Differential phosphorylation of PKR associates with deregulation of eIF-2alpha phosphorylation and altered growth characteristics in 3T3-F442A fibroblasts.
Murine embryonic 3T3-F442A fibroblasts contain elevated levels of a factor (dRF) inhibitory to the phosphorylation of PKR, when cultured under differentiation restrictive (10% cat serum) as compared to permissive conditions (10% fetal bovine serum). Experiments were conducted with the objective of understanding the effect of altered PKR activity on the growth characteristics of 3T3-F442A fibroblasts. Analysis of the phosphoprotein pattern confirmed that the phosphorylation of PKR was reduced in cells cultured in cat serum during specific stages of growth. In a similar manner, evaluation of eIF-2alpha phosphorylation by vertical slab gel iso-electric focusing indicated that inactivation of PKR correlated with reduction of eIF-2alpha phosphorylation. The expression of PKR was confirmed by western blotting ruling out the possibility of diminished protein as the cause of loss of activity. In addition, the expression of dRF coincided with the inactivation of PKR as shown by immunoblotting and phosphorylation studies. The reduction in PKR activity and subsequent deregulation of eIF-2alpha phosphorylation was related to appearance of tumor-like cellular morphology and increased cell density as shown by cell counts and [3H]-thymidine uptake. Taken together, these results support a hypothesis that PKR functions to regulate the growth of 3T3-F442A cells. Furthermore, our findings raise the possibility that deregulation of PKR by endogenous inhibitory molecules, such as dRF, may alter normal growth and differentiation. Such a deregulation of PKR may also contribute to the proliferation of tumor cells.